Amide-proton exchange of water-soluble proteins of different structural classes studied at the submolecular level by infrared spectroscopy.
For eleven films of various water-soluble alpha-, beta-, alpha-/beta-, and alpha-+beta-proteins, the amide-proton exchange, initiated by exposure of the protein film to 2H2O, has been monitored using infrared spectroscopy. The approach to obtain the kinetics of exchange for four different classes of amide protons, correlating to the different secondary structure types, has been described in detail in the preceding paper. In this work the more general applicability of the approach is illustrated by testing it for different types of proteins. The results obtained are shown not only to be comparable to reported time-resolved nuclear magnetic resonance data (as in the case of myoglobin, phospholipase A2, lysozyme, and cytochrome c), or to the more qualitative data obtained by neutron diffraction (trypsin, ribonuclease S, papain, and subtilisin BPN'), but the infrared approach us also provides with quantitative detailed insight on the distribution of exchange rate constants at the submolecular level of proteins, too complex to be studied by other techniques, as for tetrameric hemoglobin, and of proteins in which exchange is too fast to be detected by these other techniques, as is shown in this work for alpha-casein and apocytochrome c.